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BLEND FOR MASTERBATCHES 



Fteld oftheinvenlton: 

The Invention concerns a blend of styrene butacUene elastomers, 
5 polystyrene, oil and additives and the use of said blend to produce molded 
closures for containers. 

Backoround of the invanten ; 

Several rubbery compositions and their applications have already been 
10 described in the prior art 

FR 2.1 14.383 relates to Impact resistant styrene polymers having good flow 
properties and which can be easily moulded without fonning fish eyes. 

16 GB 2. 1 47.906 discloses block copolymer composition comprising at least one 
thenmoplastic elastomeric block copolymer, a polymer of a monoalkenyl 
aromatk: hydrocartson and a random copolymer. This oompositton is 
especlaly suitable as shoe upper stiffener. 

20 WO 96/16122 discloses a composition useful for preparing elastomeric 
articles such as films, fa>ers. woven and non-woven aitnles. The 
composition comprises thermoplastic elastomers blended with other 
polymers to improve their processing. 

25 US Patent 4,306,034 relates to nibbeiy oomposittons and molded polymeric 
articles therefrom that stimulate the appearance of natural plantation crepe 
njbber. Those compositions comprise e.g. polarizing agents. 

Abstract Oerwent of JP 62 256 845 diseases a njbbery composition suitable 
30 for structural materials of noise insulating sheets and vibration insulators and 
for backing materials of carpets. 
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Abstract Oeiwant of JP 63 057 663 relatss to heat resistant gasket for 
syringes comprising thermopfastlc elastomer consisting of block copolymer, 
polyphenyiene ether resin. parafflnicoH and polyoiefin and/or polystyrene. 

5 Abstract Denwent of JP 63 118 359 relates to themfioplastic elastomer 
composition for shoe sole prepared by adding process oil. inorganic niler and 
themioplastic resin to thenmoplastic elastomer. 

GB 1.196.127 discloses thennoplastk: compositions comprising at least 75% 
10 by weight of a thermoplastic material. Those compositions are partlculariy 
useful for making sealing gaskets for container closures . 

The closure of containers, in particular wine bottles, is t)ecoming an 
Important issue because the supply of natural cork is not keeping up wHh 
15 the increased demand for wine bottling in various parts of the worfd. 

Several attempts have been made to replace natural oortc with synthetic 
materials. These attempts are based on formulations that are. among 
others, adequate to be mixed with a blowing agent The role of said blowing 

20 agent is Co aUow the creation of cells duplicating the cellular behaviour of 
natural oortc. Among the disadvantages resulting from these attempts one 
can cite, for example, the lack of uniformity of the foamed resin leading to 
leakage of the containers, or the need to use additives such as sulfur 
dk>xide as an oxygen scavenger that are detrimental to the quality of the 

25 contained Ikjuid. 

Partteular polymers have been used to bring an improvement Thus US 
5.855.287 describes a synthetic closure comprising hydrogenated styrene 
butadiene copolymers and at feast 1wt% of a blowing agent. 
30 Although this closure achieves its ot)|ective it is still unsatisfactory as 
regards to the relalively high cost of the raw materials used. 
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In a pi t J cned enibodixneiU of the preseot invontion there is piovidod zn iinprovemeat in 
tana of raw material savings while providiog equal or superior medumical propertiet. 

5 

Acoordiiig to Uw invention, ihere is provided a use of a blend oomprising a) from 20 to 
60 wt% of a tbeimoplastic elastomer reanltiog from Che copoIymedBatioD of a vinyl 
. aromatic moaomer and a oonJugBted diene comaiiiing from 20 to 80 wt% of the 
vinytatomatic polymer and 80 to 20 wt% of the butadiene polymer, and b) fiom 8 to 30 
to wt% of a vinylaromatic polymer, and c) ficom 10 to 30 wt% of one or more processing 
aids and d) from 0 to 20 w% of one or more additives. The blend is used to produce 
masteibatches that axe suited^ after being mixed with a blowing qgent, for die 
production of closures for liquid containers, such as bottles. 

15 AcooKding ID the invention there is also provided a pzocess for a» production of a ooxk 
for liquid containers oomprising providing a masteriiat^ v^ucfa oom pn aes! 

(a) fiom 20 to 60 ^ % of a thennoplastic elastomer resultiqg from the 
eopolymerization of a vinylaromatxe monomer and a conjugated diene monomer 
containing from 80 to 20 wt % of the vinylaiomslio polymer and 20 to 80 wt % of the 

20 conjugate diene polymer, 

(b) from 8 to 30 wt % of a vinylaromatic polymer, other than the dMsmopIastic 
elastomer of subparsgiaph (a); 

(c) from 10 to 30 wt % of at least one processing aid which deoeases the 
viscosity of the mastetbatdi allowing impiovcd processing speed; 

25 (d) optioaaOy up to 20. wLHofene or mote additives sdocted from the group 

consisting of lubricity agents^ which improve fte iotraduclton of tiie ooik in oontaitters 
andfilicn; 

(e) a blowing agent; and 

molding said msstecbatch to fbnn a Qoxk. • 

30 

The blends in accordance with the invention can be adflfted to a wide variety of 
processing aids^ additives and blowing ttgODts. They provide good mechanical 
pippertics and can be used in many applicaiioas requiring a tight closure tbr liquid 
oontainera. sucli as bottles. 
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Among tho texooplastio elastomcn tiut can be used to acoordBoce with the presem 
invcnlioii, tbeso of paiticular unpoitance are produced acoording to a process opented 
in sotutaoa. Sud) proGcss is known in the tact, Rferesce is nude to EP-A-00S479S mid 
EP-B.344140. 

5 

The vinylaromatic monomCT that is paitiGuiaty prefened is styrme and the pr e fc ired 
coq^iflated dicne IS butadiene. 

These m ononi B n are subjected to polymerisatioa in preseace of initiator or catalysis 
10 that aR generally non branched or branched alkylKthium with 3 to B caibon atoms. 
However, n-and s-butylHthtum are preferably used. 
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A coupling agent is useJ to allow apedfic moiecular configuration of the 
resulting pofymer.The coupling agent can be selected from among polyvinyl 
compounds, polyepoxides. polyisocyanates. poiyamlnes. polyaldehydes, 
polyhafides. polyantiydiides.polyketones^lypoxyesteis and polyesters. 
5 Among the several polyfunctional agents of ooupttrtg ttiose of smaO residual 
toxicity are preferred. For example. EP-6-344140 discloses the use of 
pdyfuncttonaJ coupling agent of the general fbnmila SiXnR4-n wherein X is 
a halogen, preferably a. R Is an aOcyl. cycloalKyI or aryl radical, preferably 
methyl, ethyl and/or phenyl and n is an integer from 2 to 4.The most 
10 fiequently used coupling agent is SX:i4Jt is also known to use organic 
coup&ig agents carrying epoxy groups. Polymers of epoxidized 
hydrocartxms are used such as epoxidized vegetable oils such aa 
epoxidized soybean oil and epoxidized linseed oil. 

15 The styrene butadiene elastomer can be further subjected to an 

hydragenation treatment to remove the remalnir^ double bonds giving a 
copolymer of polystyrene-polyethytena-butytene-polystyrene. 

The amount of styrene m the elastomer can vary between 26 and 80 wt% 
20 which in combination with the coupling agent allows to select required 
characteristics such as hardness, elongation and strength. 

The presence of 8 to 25wt% of a vinyl aromatic polymer, preferably 
polystyrene is also required. A mixture of high impact polystyrane and 
25 general purpose polystyrene is preferred to reach the required hardness. 
The presence of between 15 to 27 wt% of a processing aid is required. 
Several oils can be used, such as a mixture of naphthenic and paraffinic ofl. 
The role of these aids is to decrease the viscosity of the mastert)atch 
allowing improved processing speed. 

30 

Optionally, one or more of up to 20 wt% additives can be used. Some 
additives also called fillers are used to decrease the production cost of the 
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mastertetdi. Among the many fillers known to those skOled In the art a 
prefened material is caldum carbonate in an amount of less than IS wt%. 
preferably less than 10 wt%. Some other additives also called lubricity 
egents are used to improve the introduction of the cork in the containers. 
9 Among the lubricity agents we can dte salts of fatty adds such as calcium 
stearate. 

Present blend is particularly suited to be mixed with blowing or foaming 
agents aflowing the productton of cells within the closure. These agents can 

10 be of the chemical or physical type or a combinatk)n thereof. Among the 
chemical agents one can cite diazoaminobenzene. benzene sulfonk: acM 
hydrazlde. N.N'<dimethyt -N.N* -dinitroterephthalamlde. 
azobisisobutyronitrile. tetramethytene dinltrosodimethylurethane. p.p> 
oxybis(NHiitroso-N-methyl}benzenesulfbnamkle. urea-biuret (33:67). p- 

15 naphthalene sulfonic add hydrazMe, sodium bicarbonate-ctric add (4:3). 
sodium bicart)onate>meiamlne (95:5), benzene-1. 3-disutfonic add 
dihydrazkte. 1.6-di-n-decyl azobisfomnamkle. biphenyM,4'-di(8uifbnyl azide). 
benzene sulfonic add N-phenyl hydrezide. d9)henyl sulfone-3.3'-disulfbnyl 
hydrazlde, p.p'-oxybts(benzene8Ulfonyl hydrazide). l.&diphenyl 

20 azobisformamide. dinitrosopentamethylene tetramine, azodtcartx>namide, 
p.p«xybis(benzenesulf6nyl semicarbazkle). barium azodicarboxylate. Among 
the physical type,one can dte hydrogen, air. nitrogen, carbon dioxide, water 
vapor, hydrocarbons, oxygen-containing aliphatics. chlorinated hydrocart)ons. 
chtorofiuorohydrocarfoons. A partteularty preferred agent is a polyacrylonitiile 

25 polymer bead containing isobutane. 

This compound is available in the commerce under the trade name of 
Expanceil manufactured by AKZO of the Netherlands. 

Surprisingly, the inventor has observed that the present blends aOow to 
30 reach high mechanical properties while being able to be mixed with a 
variety of foaming agents. The blend is therefore an ideal candkiate for 
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sevenl appUeadons widdn die field of dos««s &r liquid contiirdng pacfc^ges. 

Thxoughout this sptd^cadtm the wotd "compriso", or vshilions such as "coniprises* or 
•oomprisias", ^ be undcntood to imply the inchtsion of a stated clement, integer or 
5 stq^orgsoi^ofeleineatStiDtescnorstep^lnitoolthecxGhuionofaa^ 
integer or stcpi or grov^ of elenieiiti, int^gtra or steps. 

Any discossioo of documents, acts, mateiials. devices, sxticles or the like wbich has 
boon mchided in the present spodficatios is solely for the puzpose of providing a 
10 context for the present invention. It is not to be taken as on admission that any or all of 
these matters form part of die prior ait base or were common general knowledge in the 
field relevant to the present invention as it existed befim fhe priority date of eaohdaim 
of this application. 

I S The following example nhisferate the invention. However, tUs exan^le is 9ven neidy 
by way of guidance and does not imply any limitatioos. 



pic : 

Several blends were prepared inooiporatiag styreue butadieDe elastomers. 
20 Finaprene 507 is a linear SBS oontainisg 73% PS. lU Mn at 1 90**C/5kg is of 7.Sg/20 
min. 

Finapieno 435 is a radial SBS (SiC14 coupling) containing 3 1% PS. 
Fifi^rene 6a2F is a ndial SBS CVikoflex ooupttqg) containing 40^ PS. tis 
MR ft \WaS kg is of 8.5 g^lO min. 

25 





WtVo 








Finapicne 507 


25 


22.S 


50 


23,9 


Finaprene 435 




22J 




23.9 


Finaprene 602F 


25 








Oeneral puipose polystyrene 


IZ5 


10 


10 


10.6 


Higib impact polystyrate 


10 


10 


to 


16 


Oil 


20.S 


23 


23 


24.5 


CaCoj 


7 


7 


7 




Calcium steaiare 








1.1 



COMSIDNo:88MMn983«9S ReoelMed fay IP iUiMlKTta(H:fi4 13:14 IMa(V-hkd)2DaM)M1 



-9- 



n/OC 08 IZ'.l^ FAI 613_00M_90M 



F.8. RICB A CO. 



-6A- 



Mechaoical propcUks 



Hftfdncss (Shoro H) 


84 


86 


97 


89 


DINabnisioa(miii*) 


200 


200 


280 


200 


Mn 5 ks^90» C CgnO min) 


116 


85 


100 


8S 


TemOe ctraogtti ^Ipa) 


rs 
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ElongffliOB (%) 


260 


340 


380 


340 
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The fbOowtng methods have been used for measuring the properties 
appearing in these examples : 

1. Haidness Shore :ASTM4) 2240 

5 

2. Abrasion : DIN 53516 

3. MeH Flow (MIS) : ASTM-D 1238 revised 89. at 190*0 and under a load 
ofSkg. 

10 

4. Tensile and Elongation : ASTKkD 412, 0 638, D 882 



30 



• • • 
•••• 



• • • 

• • • 
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THE CLAIMS DEFIKINO THE INVENTION ARE AS FOLLOWS: 

1. A process for tiso production of a coilc for liquid cootainera comprising 
providing a masteibatch which oomposes: 

5 (8) from 20 to 60 wt % of B tfaennoplftstic elastomer resulting from ibe 

oopolyxnerizBtioii of ft vinyiarofluitic nonomer end a oonfugatied dieoe ibob oumi 
oontoimng from 80 to 20 wt % of die vinylaromatio potynur and 20 to 80 wL % 
of the conjugate diene polymer, 

(b) from 8 to 30 wt % of a vinytaromatio polymer, other than the diennoplastic 
10 elastomer of sulqmagraph (a); 

(c) from 10 to 30 wt % of at least one prooessing aid which decreases the 
viscosity of the mastertwtcb allowing improved processing speed; 

(d) optionally upto20wt%ofooear more additives selected fiom the group 
consisting of lubricity agents, which improve the introduction of the ooik in 

15 containei:s and liUersj 

(e) a blowing agent; and 

molding said masteriMtchtD fbim a ooik. 

2. The process aooording to daim 1, wherein the thezmoplastic elasttnoer is 
20 composed ofsQrenic end butadienic units. 

3. Hie pcoGcsa accofdiog to either daim 1 or daim 2» wtoein the amount of 
sQqceos in the elastomer is between 25 to 80 wt % and the amount of butadiene 
in the elastomer is from 75 to 20 wL 

25 

4. Hie process according to any one of claims 1-3, wherein the vinylaiomatie 
polymer is polystyrenot 

5. The process acoQiding to daim 4, wherein the polystyrene is a mixture of high 
30 impact and general poposo potystyicne in an amount from 8 to 25 wL %. 

6. The proeessaoooidiQg to any one of claims 1 -5, wherein the processing aid is a 
mixniie of naphtfaeoic and parafBsuc oil in as amount of 15 to 27 wt 

35 7. The process according to any one of claims I - 6, wherein the lubridty agent is 
calcium stearate. 
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8. Hic process acooxding to any one of dams 1-7, ooxupxising s fiUcr to. aft 
amount of less than 10%. 

9. The process accoitltsg to daim 8, wherein the &Uei Is calct^ 

5 

10. The process Bcooiding to any one of daimi 1 -9, whereia the blowing agent is a 
physical blowing a&eat 

11. The process acooidins to claim 10 vtovb the blowing agent is a polymer bea^ 
10 oontaioing isolnitane. 

12. A process according to daifflU substantially as hereia described. 

Dated this twenty-first day of September 2005 

Total Petrodumieals Reseaivh Fdny 
Patcot Attoiti^ fbr the ^plicaat: 

FBRlCEftCO 
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